Antidepressant treatments induce the expression of basic fibroblast growth factor in cortical and hippocampal neurons.
New experimental evidence suggests that the mechanism of action of antidepressants includes the induction of neurotrophic factor synthesis in selected brain areas. The present study is aimed at establishing whether prolonged antidepressant treatments increase the expression of basic fibroblast growth factor (FGF2), a polypeptide growth factor that has a broad neurotrophic activity in the adult central nervous system. Rats received a single dose or long-term (3 weeks) administration of desipramine (DMI), fluoxetine (FLU), and mianserin (MIA), then were sacrificed at 5 and 24 h after the last injection. RNase protection assay and Western blot analysis revealed that all antidepressant drugs elicited an anatomically specific increase in FGF2 mRNA and protein. The increase in FGF2 mRNA after a single injection was seen only at 5 h after the injection and was restricted to the entorhinal cortex, whereas the effect of the long-term treatments lasted up to 24 h and occurred in the entire cortex and hippocampus. Immunohistochemical analysis of FGF2 immunoreactivity was carried out to investigate which cell types responded to the antidepressant treatments. DMI and MIA increased FGF2 proteins predominantly in neurons of layer V throughout the cerebral cortex and in some neurofilament-positive cells of the hippocampus. FLU increased FGF2 immunoreactivity mainly in neurofilament-positive cells of the hippocampus. These findings may explain the therapeutic efficacy of antidepressants in affective disorders.